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HEAD UNIT other ; a first driving module that includes a plurality of first 
piezoelectric elements , a plurality of first cavities which are 

The entire disclosure of Japanese Patent Application No. associated with the plurality of first piezoelectric elements 
2017-211018 , filed Oct. 31 , 2017 is expressly incorporated and of which an internal volume changes due to displace 
by reference herein . ment of the associated first piezoelectric elements , and a 

plurality of first nozzles which are associated with the 
BACKGROUND plurality of first cavities , which discharge a liquid corre 

sponding to the change in the internal volume of the asso 
1. Technical Field ciated first cavities , and of which the provided number is 600 

or more with a density of 300 or more per one inch , and is 
The present invention relates to a head unit . electrically connected to the second substrate ; a third sub 

strate provided with a fourth terminal ; a second flexible 2. Related Art wiring substrate that connects the second terminal and the 
As an ink jet printer for printing an image or a document 15 fourth terminal to each other , a second driving module that 

by discharging a liquid , such as ink , a printer using a includes a plurality of second piezoelectric elements , a 
piezoelectric element ( for example , a piezo element ) is plurality of second cavities which are associated with the 
known . A piezoelectric element is provided in accordance plurality of second piezoelectric elements and of which an 
with each of a plurality of nozzles in a print head , each of internal volume changes due to displacement of the associ 
the piezoelectric elements is driven according to a driving 20 ated second piezoelectric elements , and a plurality of second 
signal , and accordingly , a predetermined amount of liquid is nozzles which are associated with the plurality of second 
discharged from the nozzles at a predetermined timing to cavities , which discharge the liquid corresponding to the 
form dots on a medium . Since the piezoelectric element is a change in the internal volume of the associated second 
capacitive load , such as a capacitor , in terms of electricity , cavities , and of which the provided number is 600 or more 
it is necessary to supply a sufficient current in order to 25 with a density of 300 or more per one inch , and is electrically 
operate the piezoelectric element of each of the nozzles . connected to the third substrate ; and a liquid flow passage 

Japanese Patent No. 5181898 and JP - A - 2011-207180 which is positioned between the second substrate and the 
disclose a technique of discharging ink from a nozzle third substrate and through which the liquid is supplied to 
opening by providing a piezoelectric element in a head main the first driving module and the second driving module , in 
body ( head unit ) and generating a pressure change in a 30 which the first substrate is positioned on the second substrate 
pressure generating chamber by driving the piezoelectric side in a direction intersecting with a direction in which the 
element . liquid is discharged from the first nozzle or the second 

In such a head unit , in recent years , a printing request for nozzle . 
high speed and high precision of a liquid discharge appara The expression “ electrically connected ” is not limited to 
tus , specifically , a printing request for high speed that 35 being directly electrically connected , but may be being 
exceeds 30 ipm ( hereinafter , only referred to as high speed ) electrically connected , for example , via a substrate or a 
and high accuracy that exceeds 600 dpi ( hereinafter , only wiring . 
referred to as high accuracy ) , has increased . In response to In the head unit according to the application example , by 
such a high - speed and high - accuracy printing request , high providing the liquid flow passage between the second sub 
speed printing by increasing the number of nozzles , and 40 strate connected to the first driving module and the third 
further , high - accuracy printing by an increase in the density substrate connected to the second driving module , it is 
of nozzles based on size reduction of piezoelectric elements possible to provide the liquid flow passage for supplying the 
using MEMS technology , have been made possible . liquid to the first driving module and the second driving 
However , in accordance with the increase in the density of module on an intermediate point between the first driving 

nozzles and the number of nozzles , there is a possibility that 45 module and the second driving module . 
the discharge characteristics among the nozzles vary due to Accordingly , it is possible to smoothly supply ink from 
generation of deviation of an ink pressure in each nozzle , the liquid flow passage to the first driving module and the 
and further , in a wiring of the related art , a new problem that second driving module . 
it is difficult to supply sufficient electric power for driving all Furthermore , by providing the first substrate on the sec 
of the piezoelectric elements . 50 ond substrate side in the direction intersecting with the 

direction in which the liquid is discharged from the first 
SUMMARY nozzle or the second nozzle , it is possible to ensure a wide 

liquid flow passage for supplying the liquid to the first 
An advantage of some aspects of the invention , it is driving module and the second driving module without 

possible to provide a head unit capable of reducing at least 55 being interfered by the first substrate , and it is possible to 
one of the problems caused by a large number of nozzles more smoothly supply the ink to the first driving module and 
with a high density . the second driving module . 

The invention can be realized in the following aspects or In this manner , in the head unit according to the applica 
application examples . tion example , since it is possible to smoothly supply the ink 

60 from the liquid flow passage to the first driving module and 
Application Example 1 the second driving module , and it is possible to ensure a 

wide liquid flow passage , even in a case where the plurality 
According to this application example , there is provided of modules ( the first driving module and the second driving 

a head unit including : a first substrate provided with a first module ) including 600 or more nozzles with a density of 300 
terminal and a second terminal ; a second substrate provided 65 or more per one inch are provided , it is possible to reduce 
with a third terminal ; a first flexible wiring substrate that variations in ink pressure , and accordingly , it is possible to 
connects the first terminal and the third terminal to each improve the discharge accuracy of the liquid . 
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In addition , in the head unit according to the application electrolytic corrosion , short circuit and the like caused by the 
example , the first substrate is connected to the second droplet that adheres to the third terminal . 
substrate electrically connected to the first driving module 
via the first flexible wiring substrate , and further , the first Application Example 5 
substrate is also connected to the third substrate electrically 
connected to the second driving module via the second In the head unit according to the application example , a 
flexible wiring substrate . part of the second flexible wiring substrate may be posi 

In other words , the first substrate branches the input signal tioned between the third substrate and the liquid flow 
and transfers the branched signal to each of the first driving passage . 
module and the second driving module . Accordingly , it is In the head unit according to the application example , by 
possible to reduce the current that flows through each of the providing a part of the second flexible wiring substrate 
first flexible wiring substrate and the second flexible wiring between the third substrate and the flow passage , it is 
substrate . Accordingly , in the head unit according to the possible to prevent adherence of the liquid ( liquid droplet ) 
application example , even in a case where the first substrate discharged from the first nozzle or the second nozzle to the 
has a large number of nozzles by branching and transferring second flexible wiring substrate and the fourth terminal by 
the signal , it is possible to supply sufficient electric power the third substrate . Accordingly , it is possible to reduce 
for driving all of the plurality of piezoelectric elements via occurrence of electrolytic corrosion , short circuit and the 

like caused by the droplet that adheres to the fourth terminal . the first flexible wiring substrate and the second flexible 
wiring substrate . Application Example 6 

Application Example 2 In the head unit according to the application example , a 
fifth terminal provided in the second substrate ; a fourth 

In the head unit according to the application example , at substrate provided with a sixth terminal ; and a third flexible 
least one side of the first substrate may be positioned so as 25 wiring substrate that connects the fifth terminal and the sixth 
to overlap at least one side of the second substrate in the terminal to each other , may further be provided . 
direction in which the liquid is discharged from the first In the head unit according to the application example , by 
nozzle or the second nozzle . providing the fourth substrate in addition to the second 

In the head unit according to the application example , substrate and connecting the second substrate and the fourth 
since the first substrate is positioned to be closer to the 30 substrate to each other by the third flexible wiring substrate , 
second substrate by positioning at least one side of the first a degree of freedom of design that corresponds an amount of 
substrate to overlap at least one side of the second substrate , current to be supplied , the size or structure of the liquid flow 
it is possible to further reduce interference with the liquid passage , and a use environment is improved , and it is 
flow passage for supplying the liquid to the first driving possible to improve versatility . 
module and the second driving module by the first substrate , 35 
to ensure a wider liquid flow passage , and to more smoothly Application Example 7 
supply the ink to the first driving module and the second 
driving module . In the head unit according to the application example , a 

part of the third flexible wiring substrate may be positioned 
Application Example 3 40 between the fourth substrate and the liquid flow passage . 

In the head unit according to the application example , by 
In the head unit according to the application example , the providing a part of the third flexible wiring substrate 

liquid flow passage may be positioned further on the third between the fourth substrate and the flow passage , it is 
substrate side than the first substrate in the direction inter possible to prevent adherence of the liquid ( liquid droplet ) 
secting with the direction in which the liquid is discharged 45 discharged from the first nozzle or the second nozzle to the 
from the first nozzle or the second nozzle . third flexible wiring substrate and the sixth terminal by the 

In the head unit according to the application example , by fourth substrate . Accordingly , it is possible to reduce occur 
providing the liquid flow passage further on the third sub rence of electrolytic corrosion , short circuit and the like 
strate side than the first substrate , that is , on a side opposite caused by the droplet that adheres to the sixth terminal . 
to the second substrate side on which the first substrate is 50 
provided , it is possible to further reduce interference with Application Example 8 
the liquid flow passage by the first substrate , and to ensure 
a wider liquid flow passage for supplying the liquid to the In the head unit according to the application example , in 
first driving module and the second driving module . the direction in which the liquid is discharged from the first 

55 nozzle or the second nozzle , a distance between the first 
Application Example 4 substrate and the second substrate may be greater than a 

distance between the second substrate and the fourth sub 
In the head unit according to the application example , a strate , and the distance between the second substrate and the 

part of the first flexible wiring substrate may be positioned fourth substrate may be greater than a distance between the 
between the second substrate and the liquid flow passage . 60 first driving module and the fourth substrate . 

In the head unit according to the application example , by In the head unit according to the application example , it 
providing a part of the first flexible wiring substrate between is possible to shorten the third flexible wiring substrate with 
the second substrate and the flow passage , it is possible to respect to the first flexible wiring substrate that connects the 
prevent adherence of the liquid ( liquid droplet ) discharged first substrate and the second substrate to each other , and 
from the first nozzle or the second nozzle to the first flexible 65 further , the wiring that connects the first driving module and 
wiring substrate and the third terminal by the second sub the fourth substrate to each other can be shortened by the 
strate . Accordingly , it is possible to reduce occurrence of third flexible wiring substrate . Accordingly , by shortening 
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the flexible wiring substrate which is likely to be influenced Therefore , in the wiring for transferring the signal 
by disturbance noise as approaching the first driving mod branched by the first substrate to the first driving module and 
ule , contribution of the influence of the disturbance noise on the wiring for transferring the signal to the second driving 
the first driving module can be reduced . module , it is possible to improve accuracy of the length of 

5 the wiring to be used near the first driving module and the 
Application Example 9 second driving module . Therefore , even in a case where a 

wiring having a fine wire diameter is used in order to 
In the head unit according to the application example , a correspond to the nozzles provided with a high density of 

seventh terminal provided in the third substrate ; a fifth 300 or more per one inch as the wiring connected to the first 
substrate provided with an eighth terminal ; and a fourth 10 driving module and the second driving module , it is possible 
flexible wiring substrate that connects the seventh terminal to reduce the influence of a wiring impedance , and to reduce 
and the eighth terminal to each other , may further be variations in the discharge characteristics of the first driving 
provided . module and the second driving module . 

In the head unit according to the application example , by 
providing the fifth substrate in addition to the third substrate Application Example 12 
and connecting the third substrate and the fifth substrate to 
each other by the fourth flexible wiring substrate , a degree In the head unit according to the application example , the 

first substrate may have a ninth terminal and transfer a of freedom of design that corresponds an amount of current 
to be supplied , the size or structure of the liquid flow 20 electric element and the second piezoelectric element and a driving signal for displacing at least one of the first piezo 
passage , and a use environment is improved , and it is control signal for controlling the driving signal , from the possible to improve versatility . ninth terminal to the first terminal and the second terminal . 

In the head unit according to the application example , in Application Example 10 the first substrate , the driving signal and the control signal 
are respectively branched and transferred to the first terminal 

In the head unit according to the application example , a and the second terminal . In this manner , by branching and 
part of the fourth flexible wiring substrate may be positioned transferring the driving signal and the control signal in the 
between the fifth substrate and the liquid flow passage . first substrate , it is possible to reduce the interference of the 

In the head unit according to the application example , by disturbance noise with the driving signal and the control 
providing a part of the fourth flexible wiring substrate 30 signal , and to improve the discharge accuracy . 
between the fifth substrate and the flow passage , it is 
possible to prevent adherence of the liquid ( liquid droplet ) Application Example 13 
discharged from the first nozzle or the second nozzle to the 
fourth flexible wiring substrate and the eighth terminal by In the head unit according to the application example , the 
the fifth substrate . Accordingly , it is possible to reduce 35 driving signal and the control signal may be transferred to 
occurrence of electrolytic corrosion , short circuit and the the second substrate and the third substrate . 
like caused by the droplet that adheres to the eighth terminal . In the head unit according to the application example , the 

driving signal and the control signal are branched and Application Example 11 transferred to a path for the supply to the second substrate 
40 via the first terminal and the first flexible wiring substrate 

In the head unit according to the application example , a and a path for the supply to the third substrate via the second 
difference between a distance between the second substrate terminal and the second flexible wiring substrate , in the first 
and the fourth substrate and a distance between the third substrate . In this manner , by branching each of the driving 
substrate and the fifth substrate may be greater than a signal and the control signal by the first substrate and 
difference between a distance between the fourth substrate 45 transferring the driving signal and the control signal to the 
and the first driving module and a distance between the fifth second substrate and the third substrate , the current based on 
substrate and the second driving module , and a difference the driving signal and the control signal that flow in the first 
between a distance between the first substrate and the second flexible wiring substrate , and the current based on the 
substrate and a distance between the first substrate and the driving signal and the control signal that flow in the second 
third substrate may be greater than a difference between the 50 flexible wiring substrate can be reduced to be smaller than 
distance between the second substrate and the fourth sub the current input to the first substrate ( head unit ) . Therefore , 
strate and the distance between the third substrate and the even in a case where the wire diameters of the wirings of the 
fifth substrate . first flexible wiring substrate and the second flexible wiring 

In the head unit according to the application example , it substrate is small , it is possible to supply sufficient electric 
is possible to reduce a difference between a length of the 55 power for driving the plurality of piezoelectric elements . 
wiring of the third flexible wiring substrate and a length of 
the wiring of the fourth flexible wiring substrate with respect Application Example 14 
to a difference between a length of the wiring of the first 
flexible wiring substrate and a length of the wiring of a In the head unit according to the application example , the 
second flexible wiring substrate , and further , it is possible to 60 driving signal and the control signal may be transferred to 
reduce a difference between a length of the wiring for the fourth substrate and the fifth substrate . 
connecting the fourth substrate and first driving module to In the head unit according to the application example , the 
each other and a length of the wiring for connecting the fifth driving signal and the control signal may be transferred to 
substrate and the second driving module to each other with the fourth substrate and supplied to the first driving module 
respect to a difference between a length of the wiring of the 65 via the fourth substrate , and further , may be transferred to 
third flexible wiring substrate and a length of the wiring of the fifth substrate and supplied to the second driving module 
the fourth flexible wiring substrate . via the fifth substrate . By transferring the driving signal and 
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the control signal to the fourth substrate and the fifth second flexible wiring substrate , and a distance between the 
substrate , it is possible to select the amount of current to be third substrate and the outer wall portion may be smaller 
supplied , the size or structure of the liquid flow passage , the than a distance between the second flexible wiring substrate 
length and the number of wirings that correspond to the and the outer wall portion . 
environment , to improve the degree of freedom of design , In the head unit according to the application example , by 
and to improve versatility . providing the third substrate between the second flexible 

wiring to which the signal is transferred and the outer wall Application Example 15 portion , it is possible to protect the second flexible wiring 
which is relatively likely to be influenced by the disturbance 

In the head unit according to the application example , one 10 noise by the third substrate . Accordingly , it is possible to 
or a plurality of each of the second substrate , the third reduce the interference of the noise with the signal trans substrate , the fourth substrate , and the fifth substrate may be mitted by the second flexible wiring substrate , for example , provided , the total number of the second substrates and the when the signal transferred by the second flexible wiring third substrates may be greater than the number of the first substrates , and the total number of the fourth substrates and 15 substrate is the driving signal and the control signal , it is possible to improve the discharge accuracy of the liquid the fifth substrates may be greater than the total number of 
the second substrates and the third substrates . discharged from the second driving module . 

In the head unit according to the application example , the Application Example 18 input signal is branched by the first substrate , a part of the 
branched signal is transferred to the first driving module via 20 
the second substrate and the fourth substrate , and another In the head unit according to the application example , the 
part of the branched signal is transferred to the second outer wall portion may surround the fourth substrate and the 
driving module via the third substrate and the fifth substrate . third flexible wiring substrate , and a distance between the 
Therefore , by increasing the total number of the second fourth substrate and the outer wall portion may be smaller 
substrates and the third substrates with respect to the first 25 than a distance between the third flexible wiring substrate 
substrates , it is possible to reduce the current that flows in and the outer wall portion . 
one of the first flexible wiring substrate and the second In the head unit according to the application example , by 
flexible wiring substrate to be smaller than the current input providing the fourth substrate between the third flexible 
to the first substrate , and further , by increasing the total wiring to which the signal is transferred and the outer wall 
number of the fourth substrates and the fifth substrates with 30 portion , it is possible to protect the third flexible wiring 
respect to the total number of the second substrates and the which is relatively likely to be influenced by the disturbance 
third substrates , it is possible to reduce the current that flows noise by the fourth substrate . Accordingly , it is possible to 
in one of the third flexible wiring substrate and the fourth reduce the interference of the noise with the signal trans 
flexible wiring substrate to be smaller than the current that mitted by the third flexible wiring substrate , for example , 
flows in one of the first flexible wiring substrate and the 35 when the signal transferred by the third flexible wiring 
second flexible wiring substrate . substrate is the driving signal and the control signal , it is 

In this manner , by branching the current and reducing the possible to improve the discharge accuracy of the liquid 
current that flows in one flexible wiring substrate , it is discharged from the first driving module . 
possible to reduce heat generation of the flexible wiring 
substrate and to supply sufficient electric power for driving 40 Application Example 19 
all of the plurality of piezoelectric elements . 

In the head unit according to the application example , the 
Application Example 16 outer wall portion may surround the fifth substrate and the 

fourth flexible wiring substrate , and a distance between the 
In the head unit according to the application example , an 45 fifth substrate and the outer wall portion may be smaller than 

outer wall portion that surrounds the second substrate and a distance between the fourth flexible wiring substrate and 
the first flexible wiring substrate may further be provided , the outer wall portion . 
and a distance between the second substrate and the outer In the head unit according to the application example , by 
wall portion may be smaller than a distance between the first providing the fifth substrate between the fourth flexible 
flexible wiring substrate and the outer wall portion . 50 wiring to which the signal is transferred and the outer wall 

In the head unit according to the application example , by portion , it is possible to protect the fourth flexible wiring 
providing the second substrate between the first flexible which is relatively likely to be influenced by the disturbance 
wiring to which the signal is transferred and the outer wall noise by the fourth substrate . Accordingly , it is possible to 
portion , it is possible to protect the first flexible wiring reduce the interference of the noise with the signal trans 
which is relatively likely to be influenced by the disturbance 55 mitted by the fourth flexible wiring substrate , for example , 
noise by the second substrate . Accordingly , it is possible to when the signal transferred by the fourth flexible wiring 
reduce the interference of the noise with the signal trans substrate is the driving signal and the control signal , it is 
mitted by the first flexible wiring substrate , for example , possible to improve the discharge accuracy of the liquid 
when the signal transferred by the first flexible wiring discharged from the second driving module . 
substrate is the driving signal and the control signal , it is 60 
possible to improve the discharge accuracy of the liquid BRIEF DESCRIPTION OF THE DRAWINGS 
discharged from the first driving module . 

The invention will be described with reference to the 
Application Example 17 accompanying drawings , wherein like numbers reference 

65 like elements . 
In the head unit according to the application example , the FIG . 1 is a top view illustrating a schematic configuration 

outer wall portion may surround the third substrate and the of a liquid discharge apparatus . 
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FIG . 2 is a side view illustrating a schematic configuration The liquid discharge apparatus 1 includes the print head 
of the liquid discharge apparatus . 2 , a liquid storage unit 3 , a transport unit 4 , a transport unit 

FIG . 3 is an exploded perspective view of a print head . 5 , an apparatus main body 6 , and a control unit 7 . 
FIG . 4 is a top view of the print head . The control unit 7 includes a processing circuit , such as a 
FIG . 5 is a perspective view of a head unit of a first 5 central processing unit ( CPU ) or a field programmable gate 

embodiment . array ( FPGA ) , and a memory circuit , such as a semicon 
FIG . 6 is an exploded perspective view of the head unit of ductor memory , and controls each element of the liquid 

the first embodiment . discharge apparatus 1 based on information input from an 
FIG . 7 is a view illustrating a discharge surface of the external device , such as a host computer . In addition , in the 

head unit of the first embodiment . 10 first embodiment , the control unit 7 is fixed to the apparatus 
main body 6 . FIG . 8 is a view for describing a configuration and an The control unit 7 generates a transport control signal Sfi operation of a discharge unit included in a driving module . for transporting the recording sheet S and outputs the FIG . 9 is a sectional view taken along the line IX - IX of transport control signal Sf1 to a driving motor 43 of the the head unit of the first embodiment . 15 transport unit 4. In addition , the control unit 7 generates a 

FIG . 10 is a top view of the head unit of the first transport control signal Sf2 for transporting the recording 
embodiment . sheet S and outputs the transport control signal Sf2 to a 

FIG . 11 is a side view of the head unit of the first driving motor 52 of the transport unit 5. In addition , the 
embodiment . control unit 7 generates a plurality of signals including a 

FIG . 12 is a perspective view of a head unit of a second 20 driving signal COM for discharging the liquid by being 
embodiment . applied to a piezoelectric element 610 which will be 

FIG . 13 is a sectional view taken along the line XIII - XIII described later , and a discharge control signal Sp ( one 
of the head unit of the second embodiment . example of “ control signal ” ) for controlling the application 

of the driving signal COM to the piezoelectric element 610 , 
DESCRIPTION OF EXEMPLARY 25 and outputs the signals to the print head 2 . 

EMBODIMENTS The liquid storage unit 3 is configured with a tank or the 
like in which the ink is stored a liquid , and in the first 

Hereinafter , appropriate embodiments of the invention embodiment , the liquid storage unit 3 is fixed to the appa 
will be described with reference to the drawings . The ratus main body 6. The ink is supplied from the liquid 
drawing to be used is for convenience of description . In 30 storage unit 3 to the print head 2 via a supply tube , such as 
addition , the embodiments which will be described below do a tube . 
not inappropriately limit the contents of the invention The print head 2 discharges the ink supplied from the 
described in the claims . In addition , not all of the configu liquid storage unit 3 onto the recording sheet S based on the 
rations which will be described below are necessarily essen driving signal COM and the discharge control signal Sp 
tial components of the invention . 35 which are input from the control unit 7. In addition , the print 

Hereinafter , a head unit according to the invention will be head 2 will be described in detail later . 
described using a head unit employed to a liquid discharge The transport unit 4 is provided on the Y1 side of the print 
apparatus that is a printing apparatus as an example . head 2. The transport unit 4 includes a transport roller 41 and 

a driven roller 42 . 
First Embodiment The transport roller 41 is provided on a rear surface S2 

side opposite to a landing surface S1 on which the ink of the 
1. Configuration of Liquid Discharge Apparatus 1 recording sheet S lands , and is driven by a driving force of 

the driving motor 43 driven based on the transport control 
FIG . 1 is a top view illustrating a schematic configuration signal Sf1 input from the control unit 7. In addition , the 

of a liquid discharge apparatus 1 according to a first embodi- 45 driven roller 42 is provided on the landing surface S1 side 
ment . In addition , FIG . 2 is a side view illustrating a of the recording sheet S , and is driven by the transport roller 
schematic configuration of the liquid discharge apparatus 1 . 41 by sandwiching the recording sheet S between the 
The liquid discharge apparatus 1 is a so - called line type ink transport roller 41 and the driven roller 42. At this time , the 
jet type recording apparatus that performs printing only by driven roller 42 presses the recording sheet S toward the 
transporting a recording sheet S that is a recording medium . 50 transport roller 41 side by a biasing member of a spring or 

In the first embodiment , in the liquid discharge apparatus the like ( not illustrated ) . 
1 , a direction in which the recording sheet S is transported The transport unit 5 is provided on the Y2 side of the 
is as a direction Y , a direction which is orthogonal to the transport unit 4 and includes a transport belt 51 , a driving 
direction Y and parallel to a surface of the recording sheet motor 52 , a transport roller 53 , a driven roller 54 , and a 
S is a direction X , a direction which is perpendicular to a 55 tension roller 55 . 
plane ( X - Y plane ) parallel to the surface of the recording The transport roller 53 is driven by the driving force of the 
sheet S and in which ink ( liquid ) is discharged from a nozzle driving motor 52 to be driven based on the transport control 
of a print head 2 is a direction Z. In addition , in the direction signal Sf2 input from the control unit 7. The transport belt 
Y , an upstream side of a transport direction of the recording 51 is an endless belt , and is hung at an outer circumference 
sheet S is a Y1 side and a downstream side is a Y2 side . 60 of the transport roller 53 and the driven roller 54. The 
Furthermore , in the direction Z , the print head 2 side is a Z1 transport belt 51 is provided on the rear surface S2 side of 
side and the recording sheet S side is a Z2 side . In addition , the recording sheet S. The tension roller 55 is provided 
in the first embodiment , a relationship of each direction ( X , between the transport roller 53 and the driven roller 54 , 
Y , and Z ) is described as directions orthogonal to each other , abuts against the inner circumferential surface of the trans 
but a disposition relationship of each configuration is not 65 port belt 51 , and applies a tension to the transport belt 51 by 
necessarily limited to the directions orthogonal to each a biasing force of a biasing member 56 , such as a spring . 
other . Accordingly , it is possible to flatten a surface that opposes 

40 
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the print head 2 between the transport roller 53 and the FIG . 5 is a perspective view of the head unit 20. In FIG . 
driven roller 54 in the transport belt 51 . 5 , the cover member 65 of the head unit 20 is omitted , and 

In the liquid discharge apparatus 1 , based on the signal the inside of the cover member 65 is illustrated . Further 
output from the control unit 7 , while transporting the record more , in FIG . 5 , a substrate unit 220 and a substrate unit 240 
ing sheet S from the Y1 side to the Y2 side of the print head 5 which are provided on the Y1 side of a flow passage member 2 by the transport unit 4 and the transport unit 5 , by 60 included in the head unit 20 are indicated by broken lines . discharging the ink from the print head 2 and by landing the FIG . 6 is an exploded perspective view of the head unit 20 discharged ink onto the landing surface S1 of the recording when viewed from the discharge surface 10. FIG . 7 is a view sheet S , printing is performed . In addition , the transport unit illustrating the discharge surface 10 of the head unit 20 . in the liquid discharge apparatus 1 is not limited to the As illustrated in FIG . 6 , the head unit 20 includes a holder above - described configuration of the transport unit 4 and the 30 , a fixing plate 31 , a reinforcing plate 32 , a cover member transport unit 5 , but may be a unit configured with a 
so - called drum or a unit equipped with a platen . In addition , 65 , driving modules 100A - 1 and 100A - 2 , and driving mod 
in the first embodiment , a description will be made with a ules 100B - 1 and 100B - 2 . In addition , as illustrated in FIG . 
line type ink jet type recording apparatus , but a so - called 5 , on an inner side of the cover member of the head unit 20 , 
serial type ink jet type recording apparatus in which the print 15 a flow passage member 60 and substrate units 210 , 220 , 230 , 
head 2 moves perpendicularly to the transport direction of 240 , and 250 are provided . 
the recording sheet S may be employed . In addition , the driving modules 100A - 1 , 100A - 2 , 100B 

1 , and 100B - 2 have the same configuration , and when it is 
2. Structure View of Print Head not necessary to distinguish , the driving modules 100A - 1 

20 and 100A - 2 are a driving module 100A ( one example of 
Here , a structure of the print head 2 will be described with “ first driving module ” ) , and the driving modules 100B - 1 and 

reference to FIGS . 3 and 4. FIG . 3 is an exploded perspective 100B - 2 are referred to as a driving module 100B ( one 
view of the print head 2. In addition , FIG . 4 is a top view of example of “ second driving module ” ) in some cases . Fur 
the print head 2. Further , in FIG . 4 , a supply member 21 thermore , when it is not necessary to distinguish the driving 
included in the print head 2 is omitted . 25 module 100A from the driving module 100B , the driving The print head 2 includes a plurality of head units 20 , the module 100A and the driving module 100B are collectively supply member 21 , and a supporting body 22 . referred to as the driving module 100 in some cases . As illustrates in FIGS . 3 and 4 , the plurality of head units As illustrated in FIG . 6 , the holder 30 is made of a 20 are held by the supporting body 22 configured with a 
plate - like member formed of a conductive material , such as conductive material , such as metal having a higher strength 
metal . Specifically , three head units 20 are juxtaposed in the 30 than that of the fixing plate 31. An accommodation unit 33 
direction X , and the juxtaposed rows are provided in two that accommodates a plurality of driving modules 100 
rows in the direction Y. therein is provided on the surface on the Z2 side of the 

In detail , in the supporting body 22 , a supporting hole 22a holder 30. The accommodation unit 33 has a recessed shape 
for holding each of the head units 20 is provided , and the that is open to the Z2 side and accommodates the plurality 
head unit 20 is held in a state where a discharge surface 10 35 of driving modules 100 fixed by the fixing plate 31 therein . 
which is a surface that opposes the recording sheet S from At this time , the opening of the accommodation unit 33 is 
the supporting hole 22a . The head unit 20 includes a holder sealed by the fixing plate 31. In other words , the driving 
30 that holds a driving module 100 which will be described module 100 is accommodated on the inside of a space 
later . On both sides in the direction X of the holder 30 , a formed by the accommodation unit 33 and the fixing plate 
flange portion 35 is provided integrally with the holder 30. 40 31. In addition , the accommodation unit 33 may be provided 
The flange portion 35 and the supporting body 22 are fixed for each of the driving modules 100 , or may be provided 
to each other by a fixing screw 36. In addition , the support continuously over the plurality of driving modules 100 . 
ing hole 22a may be provided continuously over the plu In addition , in the holder 30 , the driving module 100 is rality of head units 20 . disposed in a zigzag manner along the direction X. Specifi 

Furthermore , a supply member 21 for supplying the ink to 45 cally , the driving modules 100A - 1 and 100A - 2 are provided the plurality of held head units 20 is connected to the along the direction X on the Y1 side of the holder 30 , and supporting body 22. The supply member 21 is connected to 
a supply pipe , such as a tube to which the ink is supplied , the driving modules 100B - 1 and 100B - 2 are provided along 
from the liquid storage unit 3. In other words , the ink is the direction X on the Y2 side of the holder 30. The driving 
supplied to each of the plurality of head units 20 from the modules 100A - 1 and 100A - 2 and the driving modules 
liquid storage unit 3 via the supply member 21 . 50 100B - 1 and 100B - 2 are disposed being shifted in the direc 

Further , the head unit 20 includes a cover member 65 on tion X. 
the Z1 side of the holder 30 . A recess portion 37 having a recessed shape to which the 

The cover member 65 has a configuration for protecting reinforcing plate 32 and the fixing plate 31 are fixed is 
a plurality of circuit substrates or wirings , or an ink flow provided on the surface on the Z2 side on which the 
passage , which are provided on the inside of the head unit 55 accommodation unit 33 of the holder 30 is provided . In other 
20. The cover member 65 includes : a connection opening words , the outer circumferential edge portion on the Z2 side 
portion 67 for inputting the plurality of signals including the of the holder 30 is an edge portion 38 provided so as to 
driving signal COM and the discharge control signal Sp protrude to the Z2 side , and the recess portion 37 is formed 
which are output from the control unit 7 , to the head unit 20 ; by the edge portion 38 that protrudes to the Z2 side . The 
and a supply unit 64 to which the ink is supplied from the 60 reinforcing plate 32 and the fixing plate 31 are sequentially 
supply member 21 . stacked on a bottom surface of the recess portion 37 . 

The fixing plate 31 is configured with a plate - like member 
3. Configuration of Head Unit formed of a conductive material , such as metal . In addition , 

an opening portion 31a that exposes a nozzle surface 651a 
Here , a configuration of the head unit 20 in the first 65 ( refer to FIG . 7 ) provided with nozzles 651 of each of the 

embodiment will be described with reference to FIGS . 5 to driving modules 100 is provided on the fixing plate 31 so as 
7 . to penetrate in the direction Z. The opening portion 31a of 
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the first embodiment is provided independently for each of 4. Configuration of Discharge Unit Included in 
the driving modules 100. In addition , the fixing plate 31 is Driving Module 
fixed to the nozzle surface 651a side of the driving module 
100 in the circumferential edge portion of the opening Here , an operation of discharging the ink from the driving 
portion 31a . 5 module 100 will be described with reference to FIG . 8. FIG . 

It is preferable that the reinforcing plate 32 be made of a 8 is a view for describing a configuration and an operation 
material having a higher strength than that of the fixing plate of a discharge unit 600 including the nozzle 651 included in 
31. An opening portion 32a having an inner diameter greater the driving module 100 . 
than the outer circumference of the driving module 100 is In the first embodiment , each of the driving modules 
provided on the reinforcing plate 32 so as to penetrate in the 10 100A and 100B includes : a plurality of piezoelectric ele 
direction Z corresponding to the driving module 100 joined ments 610 ( one example of “ first piezoelectric element and 

“ second piezoelectric element " ) ; a plurality of cavities 631 to the fixing plate 31. The driving module 100 inserted into ( one example of “ first cavity ” and “ second cavity ” ) associ the opening portion 32a of the reinforcing plate 32 is joined ated with the plurality of piezoelectric elements 610 ; and the to the surface on the Z1 side of the fixing plate 31 . 15 plurality of nozzles 651 ( one example of “ first nozzle ” and The fixing plate 31 and the holder 30 are pressed against “ second nozzle ” ) associated with the plurality of cavities each other and joined to each other at a predetermined 631 . 
pressure in a state where the surface on the Z2 side of the An internal volume of the plurality of cavities 631 
fixing plate 31 is supported by a supporting tool ( not changes due to the displacement of the piezoelectric ele 
illustrated ) . 20 ments 610 with which each of the cavities 631 is associated . 

The cover member 65 is provided on the Z1 side of the In addition , the plurality of nozzles 651 discharge the 
holder 30 , and protects a plurality of circuit substrates or liquid in accordance with the change in the internal volume 
wirings , or the ink flow passage , which are provided on the of the cavity 631 with which each of the nozzles 651 is 
inside of the head unit 20. In other words , the cover member associated . 
65 is provided so as to surround the substrate units 210 , 220 , 25 Specifically , as illustrated in FIG . 8 , the driving module 
230 , 240 , and 250 and the flow passage member 60 which 100 includes the discharge unit 600 that corresponds to each 
are illustrated in FIG . 5 . of the plurality of nozzles 651 and a reservoir 641 . 

As illustrated in FIG . 7 , in the driving module 100 , The ink is introduced into the reservoir 641 from a supply 
nozzles 651 for discharging the ink are juxtaposed along the port 661 via the flow passage member 60 . 
direction X. In addition , in the first embodiment , in the The discharge unit 600 includes the piezoelectric element 
driving module 100 , a plurality of rows , in the embodiment , 610 , a diaphragm 621 , the cavity 631 , and the nozzle 651 . 
two rows in which the nozzles 651 are juxtaposed in the Among the members , the diaphragm 621 functions as a 

diaphragm that is displaced ( bending vibration ) by the direction X are provided in the direction Y. In addition , in the piezoelectric element 610 provided on the upper surface in first embodiment , in the driving module 100 , 300 or more 35 FIG . 8 , and enlarges and reduces the internal volume of the nozzles 651 are juxtaposed per one inch along the direction cavity 631 filled with the ink . The nozzle 651 is an aperture X , and further , 600 or more nozzles 651 are provided in one which is provided on the nozzle plate 632 on which the driving module 100. Here , the surface on which the nozzle nozzle surface 651a is formed and communicates with the 
651 of the driving module 100 is provided is referred to as cavity 631. The inside of the cavity 631 is filled with the ink , 
the nozzle surface 651a . In other words , the discharge 40 and the internal volume changes due to the displacement of 
surface 10 of the head unit 20 includes a plurality of nozzle the piezoelectric element 610 . 
surfaces 651a on which the nozzles 651 of the driving The nozzle 651 communicates with the cavity 631 and 
module 100 are formed . discharges the ink in the cavity 631 as a liquid droplet in 

On the inside of the driving module 100 , a flow passage accordance with the change in the internal volume of the 
that communicates with the nozzle 651 and a pressure 45 cavity 631 . 
generating unit that generates a pressure change in the ink in The piezoelectric element 610 has a structure in which a 
the flow passage are provided . piezoelectric body 601 is nipped between one pair of elec 
As illustrated in FIG . 5 , the flow passage member 60 is trodes 611 and 612. In the piezoelectric body 601 having the 

fixed to the inner side of the cover member 65 , that is , to the structure , in accordance with a voltage ( driving signal 
Z1 side of the holder 30. The flow passage member 60 is 50 COM ) applied by the electrodes 611 and 612 , the center part 
provided with an ink flow passage ( not illustrated ) for in FIG . 8 together with the electrodes 611 and 612 and the 
supplying the ink supplied from the supply unit 64 to the diaphragm 621 is bent in an up - down direction with respect 
driving module 100. The ink flow passage is provided with to both end parts . Specifically , when the voltage of the 
a filter for removing foreign substances , such as dust or air driving signal COM applied to the piezoelectric element 610 
bubbles contained in the ink , a pressure adjusting valve for 55 increases , the center part is bent in an upward direction , and 
opening and closing in accordance with the pressure of the when the voltage of the driving signal COM decreases , the 
flow passage on the downstream side , and the like . center part is bent in a downward direction . In the configu 

Further , the substrate unit 210 which stands upright on the ration , since the internal volume of the cavity 631 expands 
support unit 63 is provided on the Z1 side of the flow when the center part bends in the upward direction , the ink 
passage member 60 , the substrate units 220 and 240 are 60 is drawn from the reservoir 641. Meanwhile , since the 
provided on the surface on the Y1 side of the flow passage internal volume of the cavity 631 decreases when the center 
member 60 , and the substrate units 230 and 250 are provided part is bent in the downward direction , the ink is discharged 
on the surface on the Y2 side of the flow passage member from the nozzle 651 as much as the decrease in the internal 
60 . volume . 

In addition , the disposition of the flow passage member 65 Therefore , a set of the piezoelectric element 610 , the 
60 , the substrate units 210 , 220 , 230 , 240 , and 250 , and the cavity 631 , and the nozzle 651 is provided for each of the 
driving module 100 will be described in detail later . nozzles 651 . 



10 

15 

FIG . 7 . 

US 10,538,089 B2 
15 16 

The head unit 20 in the first embodiment includes four 232 is connected to the connecting connector 214 by a 
driving modules 100A - 1 , 100A - 2 , 100B - 1 , and 100B - 2 . In wiring substrate 312 ( one example of “ second flexible 
other words , 2400 or more nozzles 651 in total are provided wiring substrate " ) . 
with a density of 300 or more per one inch , and further , the The substrate unit 250 includes a substrate 251 ( one 
same number of cavities 631 and piezoelectric elements 610 5 example of “ fifth substrate ” ) . On a surface 254 of the 
as that of the nozzles 651 are provided . substrate 251 , a connection unit 252 ( one example of “ eighth 

In addition , the piezoelectric element 610 is not limited to terminal ” ) and a connection unit 253 are provided , and the 
the illustrated structure and may have any type as long as the connection unit 252 is connected to the connection unit 233 
piezoelectric element 610 can be deformed and the liquid , by a wiring substrate 314 ( one example of “ fourth flexible 
such as ink , can be discharged . Further , the piezoelectric wiring substrate ” ) . In addition , a wiring substrate 316 is 
element 610 is not limited to bending vibration , and may connected to the connection unit 253 and is connected to the 
employ a configuration in which so - called longitudinal driving module 100B - 1 . In other words , the driving module 
vibration is used . 100B is electrically connected to the substrate 231 via the 

substrate 251 . 
5. Disposition of Substrate Units , Flow Passage , At this time , an ink flow passage ( one example of “ liquid 

and Driving Module in Head Unit flow passage ” ) provided in the flow passage member 60 for 
supplying the ink to the driving module 100A and the 

The disposition of the flow passage member 60 , the driving module 100B is positioned between the substrate 
substrate units 210 , 220 , 230 , 240 , and 250 , and the driving 20 221 and the substrate 231 . 
module 100 which are included in the head unit 20 will be In addition , the surface 215 and the surface 216 of the 
described in detail with reference to FIGS . 5 and 9. FIG . 5 substrate 211 , the surface 224 of the substrate 221 , and the 
is a perspective view of the head unit 20 as described above , surface 234 of the substrate 231 are spectively positioned 
and FIG . 9 is a sectional view taken along the line IX - IX of along the direction Z ( one example of " direction in which 

25 the liquid is discharged from the first nozzle or the second 
As illustrated in FIGS . 5 and 9 , in the head unit in the first nozzle ” ) , and further , the substrate 211 is positioned further 

embodiment , the flow passage member 60 is disposed on the substrate 221 side than the substrate 231 in the 
between the substrate unit 220 and the substrate unit 230 . direction X ( when viewed from the direction X ) which is the Furthermore , the substrate unit 210 stands upright to be direction intersecting with the direction Z. positioned on the Z1 side ( upper side in FIG . 9 ) of the flow 30 Accordingly , it is possible to provide the flow passage 
passage member 60 , that is , on the substrate unit 220 side . 

In addition , on the Z2 side ( lower side in FIG . 9 ) of the member 60 for supplying the ink to the driving modules 
100A and 100B on the intermediate point between the flow passage member the driving module 100A which is 

electrically connected to the substrate unit 220 is positioned driving module 100A and the driving module 100B , and to 
on the substrate unit 220 side , and the driving module 100B 35 smoothly supply the ink from the flow passage member 60 
which is electrically connected to the substrate unit 230 is to the driving modules 100A and 100B . Furthermore , in the 
positioned on the substrate unit 230 side . first embodiment , by providing the substrate 211 on the 
More specifically , the substrate unit 210 includes a sub substrate 221 side of the flow passage member 60 , it is 

strate 211 ( one example of “ first substrate ” ) . A connecting possible to smoothly supply the ink from the flow passage 
connector 213 ( one example of “ first terminal ” ) is provided 40 member 60 to the driving modules 100A and 100B . 
on a surface 215 of the substrate 211 , and a connecting Furthermore , by providing the surface 224 of the substrate 
connector 214 ( one example of “ second terminal ” ) is pro 221 and the surface 234 of the substrate 231 along the 
vided on a surface 216 . direction Z , it is possible to ensure a wide ink flow passage 

The substrate unit 220 includes a substrate 221 ( one provided in the flow passage member 60. Accordingly , even 
example of “ second substrate ” ) . On a surface 224 of the 45 in a case where the head unit 20 is provided with the 
substrate 221 , a connection unit 222 ( one example of “ third plurality of driving modules 100 including 600 or more 
terminal ” ) and a connection unit 223 ( one example of “ fifth nozzles 651 with a density of 300 or more per one inch , it 
terminal ” ) are provided , and the connection unit 222 is is possible to reduce variations in the ink pressure . 
connected to the connecting connector 213 by a wiring Here , the disposition of the flow passage member 60 , the 
substrate 311 ( one example of “ first flexible wiring sub- 50 substrate units 210 , 220 , 230 , 240 , and 250 , and the driving 
strate ” ) . module 100 which are included in the head unit 20 will be 

The substrate unit 240 includes a substrate 241 ( one described in more detail with reference to FIGS . 5 and 9 . 
example of “ fourth substrate ” ) . On a surface 244 of the The substrate unit 210 includes the substrate 211 , an input 
substrate 241 , a connection unit 242 ( one example of “ sixth connector 212 , the connecting connector 213 , and the con 
terminal ” ) and a connection unit 243 are provided , and the 55 necting connector 214 . 
connection unit 242 is connected to the connection unit 223 The substrate 211 is provided in the support unit 63 
by a wiring substrate 313 ( one example of “ third flexible provided on the Z1 side of the flow passage member 60 
wiring substrate ” ) . In addition , a wiring substrate 315 is along the direction Z such that the surface 215 is on the Y1 
connected to the connection unit 243 and is connected to the side and the surface 216 is on the Y2 side . At this time , when 
driving module 100A - 1 . In other words , the driving module 60 viewed from the X direction , the substrate 211 is positioned 
100A is electrically connected to the substrate 221 via the on the Y1 side of the surface on the Z1 side of the flow 
substrate 241 . passage member 60 , that is , further on the substrate unit 220 

The substrate unit 230 includes a substrate 231 ( one side than the substrate unit 230 which will be described later . 
example of “ third substrate ” ) . On a surface 234 of the The connecting connector 213 is provided on the surface 
substrate 231 , a connection unit 232 ( one example of “ fourth 65 215 , and the input connector 212 and the connecting con 
terminal ” ) and a connection unit 233 ( one example of nector 214 are provided on the surface 216. Furthermore , on 
“ seventh terminal ” ) are provided , and the connection unit the substrate 211 , although not illustrated , a plurality of 
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wirings or vias for electrically connecting the input connec vias for electrically connecting the connection unit 222 and 
tor 212 and each of the connecting connectors 213 and 214 the connection unit 223 to each other are provided . 
to each other are provided . The connection unit 222 has one or a plurality of elec 

In addition , on the substrate 211 , when the signal input trodes , is provided on the surface 224 of the substrate 221 , 
from the control unit 7 is a differential signal , such as a low 5 and is electrically connected to the wiring substrate 311 . 
voltage differential signaling ( LVDS ) transfer method , a low Accordingly , the connecting connector 213 and the connec 
voltage positive emitter coupled logic ( LVPECL ) transfer tion unit 222 are electrically connected to each other , and the 
method , or a current mode logic ( CML ) transfer method , in plurality of signals including the driving signal COM and 
addition to the above - described configuration , the circuit the discharge control signal Sp which are output from the 
( for example , a signal restoring IC ) for restoring the differ substrate unit 210 are transferred to the substrate unit 220 . 
ential signal may be provided . The plurality of signals including the transferred driving 

The input connector 212 ( one example of “ ninth termi signal COM and the discharge control signal Sp are trans 
nal ” ) has one or a plurality of electrodes , and is electrically ferred to the connection unit 223 through the plurality of 
connected to the control unit 7 as the wiring ( not illustrated ) wirings or vias provided on the substrate 221 . 
is connected thereto through the connection opening portion The connection unit 223 has one or a plurality of elec 
67 provided in the cover member 65. Accordingly , the trodes and is electrically connected to the wiring substrate 
plurality of signals including the driving signal COM and 313 provided on the surface 224 of the substrate 221. In 
the discharge control signal Sp which are output from the addition , the plurality of connection units 223 may be 
control unit 7 are input to the substrate unit 210. The 20 provided on the surface 224 of the substrate 221 , and 
plurality of signals including the input driving signal COM specifically , the same number of connection units 223 as that 
and the discharge control signal Sp are branched by the of the substrate units 240 which will be described later is 
plurality of wirings or vias provided on the substrate 211 , preferable . Therefore , the plurality of wirings or vias pro 
and transferred to the connecting connectors 213 and 214 . vided on the substrate 221 include wirings and vias for 

Each of the connecting connectors 213 and 214 has one or 25 branching the plurality of signals including the driving 
the plurality of electrodes and outputs the signal branched by signal COM and the discharge control signal Sp to each of 
the substrate 211. Specifically , the connecting connector 213 the plurality of connection units 223 . 
is connected to the wiring substrate 311 , and outputs the As described above , the driving signal COM and the plurality of signals including the driving signal COM and 
the discharge control signal Sp to the substrate unit 220. 30 unit 210 ( substrate 211 ) to the substrate unit 220 ( substrate 

discharge control signal Sp are transferred from the substrate 
Meanwhile , the connecting connector 214 is connected to 221 ) . the wiring substrate 312 , and outputs the plurality of signals 
including the driving signal COM and the discharge control Each of the plurality of substrate units 240 includes the 

substrate 241 , the connection unit 242 , and the connection signal Sp to the substrate unit 230 . 
At this time , it is preferable that the connecting connector 35 unit 243. In addition , in the head unit 20 in the first 

213 provided on the surface 215 of the substrate 211 and the embodiment , two substrate units 240 juxtaposed in the 
connecting connector 214 provided on the surface 216 be direction X are provided , but the number of the substrate 
disposed to oppose each other via the substrate 211. Fur units 240 is not limited to two , and one or three or more 
thermore , it is preferable that one or a plurality of electrodes substrate units 240 may be juxtaposed . 
included in the connecting connector 213 disposed to oppose 40 The substrate 241 is a side surface on the Y1 side of the 
each other and one or a plurality of electrodes included in the flow passage member 60 and is provided along the direction 
connecting connector 214 be electrically connected to each Z such that the surface 244 is on the Y1 side and the surface 
other through the via or the like in a region where the 245 is on the Y2 side , on the Z2 side of the substrate unit 
electrodes oppose each other via the substrate 211 . 220. On the substrate 241 , the connection unit 242 and the 

In this manner , as the connecting connector 213 and the 45 connection unit 243 are provided , and further , although not 
connecting connector 214 are disposed to oppose each other illustrated , the plurality of wirings or vias for electrically 
via the substrate 211 and are connected by vias , it is possible connecting the connection unit 242 and the connection unit 
to shorten the wiring that connects the connecting connector 243 to each other are provided . 
213 and the connecting connector 214 to each other , and to The connection unit 242 has one or a plurality of elec 
reduce impedance of the wiring . Accordingly , the variations 50 trodes , is provided on the surface 244 of the substrate 241 , 
caused by the wiring impedance of the signal output from and is electrically connected to the wiring substrate 313 . 
the connecting connector 213 and the signal output from the Accordingly , the connection unit 223 and the connection 
connecting connector 214 are reduced . unit 242 are electrically connected to each other , and the 
As described above , the substrate unit 210 ( substrate 211 ) plurality of signals including the driving signal COM and 

includes the input connector 212 , and transfers the driving 55 the discharge control signal Sp are transferred from the 
signal COM for displacing ( driving ) the piezoelectric ele substrate unit 220 to the substrate unit 240. The plurality of 
ment 610 and the discharge control signal Sp for controlling signals including the transferred driving signal COM and the 
the driving signal COM from the input connector 212 to the discharge control signal Sp are transferred to the connection 
connecting connector 213 and the connecting connector 214 . unit 243 through the plurality of wirings or vias provided on 

The substrate unit 220 includes the substrate 221 , the 60 the substrate 241 . 
connection unit 222 , and the connection unit 223 . The connection unit 243 has one or a plurality of elec 

The substrate 221 is provided along the direction Z such trodes and is electrically connected to the wiring substrate 
that the surface 224 is on the Y1 side and the surface 225 is 315 provided on the surface 244 of the substrate 241 . 
on the Y2 side , on the side surface on the Y1 side of the flow As described above , the driving signal COM and the 
passage member 60. On the substrate 221 , the connection 65 discharge control signal Sp are transferred from the substrate 
unit 222 and the connection unit 223 are provided , and unit 220 ( substrate 221 ) to the substrate unit 240 ( substrate 
further , although not illustrated , the plurality of wirings or 241 ) . 
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The driving module 100A is provided on the Z2 side of The substrate 251 is a side surface on the Y2 side of the 
the flow passage member 60 , that is , on the substrate unit flow passage member 60 and is provided along the direction 
240 side . Z such that the surface 254 is on the Y2 side and a surface 

Each of the two wiring substrates 315 connected to the 255 is on the Y1 side , on the Z2 side of the substrate unit 
connection unit 243 of the two substrate units 240 is 5 230. On the substrate 251 , the connection unit 252 and the 
electrically connected to the driving module 100A juxta connection unit 253 are provided , and further , although not 
posed on the Y1 side of the head unit 20 in the driving illustrated , the plurality of wirings or vias for electrically 
module 100 . connecting the connection unit 252 and the connection unit 

Accordingly , the connection unit 243 and the driving 253 to each other are provided . 
module 100A are electrically connected to each other , and 10 The connection unit 252 has one or a plurality of elec 
the plurality of signals including the driving signal COM trodes , is provided on the surface 254 of the substrate 251 , 
and the discharge control signal Sp are transferred to the and is electrically connected to the wiring substrate 314 . 
driving module 100A . In addition , the driving module 100A Accordingly , the connection unit 233 and the connection 
drives the piezoelectric element 610 based on the plurality of unit 252 are electrically connected to each other , and the 
signals including the input driving signal COM and the 15 plurality of signals including the driving signal COM and 
discharge control signal Sp and discharges the ink . In the discharge control signal Sp are transferred from the 
addition , the wiring substrate 315 that connects the substrate substrate unit 230 to the substrate unit 250. The plurality of 
unit 240 and the driving module 100A to each other pen signals including the transferred driving signal COM and the 
etrates the holder 30 in the Z direction , and is connected to discharge control signal Sp are transferred to the connection 
the accommodation unit 33 through a communication hole 20 unit 253 through the plurality of wirings or vias provided on 
39 that makes the wiring substrate 315 communicate with the substrate 251 . 
the Z1 side . The connection unit 253 has one or a plurality of elec 

The substrate unit 230 includes the substrate 231 , the trodes and is electrically connected to the wiring substrate 
connection unit 232 , and the connection unit 233 . 316 provided on the surface 254 of the substrate 251 . 

The substrate 231 is provided along the direction Z such 25 As described above , the driving signal COM and the 
that the surface 234 is on the Y2 side and the surface 235 is discharge control signal Sp are transferred from the substrate 
on the Y1 side , on the side surface on the Y2 side of the flow unit 230 ( substrate 231 ) to the substrate unit 250 ( substrate 
passage member 60. On the substrate 231 , the connection 251 ) . 
unit 232 and the connection unit 233 are provided , and The driving module 100B is provided on the Z2 side of 
further , although not illustrated , the plurality of wirings or 30 the flow passage member 60 , that is , on the substrate unit 
vias for electrically connecting the connection unit 232 and 250 side . 
the connection unit 233 to each other are provided . The two wiring substrates 316 connected to the connec 

The connection unit 232 has one or a plurality of elec tion unit 253 of the two substrate units 250 is electrically 
trodes , is provided on the surface 234 of the substrate 231 , connected to the driving module 100B juxtaposed on the Y2 
and is electrically connected to the wiring substrate 312. 35 side of the head unit 20 in the driving module 100 . 
Accordingly , the connecting connector 214 and the connec Accordingly , the connection unit 253 and the driving 
tion unit 232 are electrically connected to each other , and the module 100B are electrically connected to each other , and 
plurality of signals including the driving signal COM and the plurality of signals including the driving signal COM 
the discharge control signal Sp which are output from the and the discharge control signal Sp are transferred to the 
substrate unit 210 are transferred to the substrate unit 230. 40 driving module 100B . In addition , the driving module 100B 
The plurality of signals including the transferred driving drives the piezoelectric element 610 based on the plurality of 
signal COM and the discharge control signal Sp are trans signals including the input driving signal COM and the 
ferred to the connection unit 233 through the plurality of discharge control signal Sp and discharges the liquid . In 
wirings or vias provided on the substrate 231 . addition , the wiring substrate 316 that connects the substrate 

The connection unit 233 has one or a plurality of elec- 45 unit 250 and the driving module 100B to each other pen 
trodes and is electrically connected to the wiring substrate etrates the holder 30 in the Z direction , and is connected to 
314 provided on the surface 234 of the substrate 231. In the accommodation unit 33 through a communication hole 
addition , the plurality of connection units 233 may be 39 that makes the wiring substrate 316 communicate with 
provided on the surface 234 of the substrate 231 , and the Z1 side . 
specifically , the same number of connection units 233 as that 50 In addition , as the wiring substrates 311 , 312 , 313 , 314 , 
of the substrate units 250 which will be described later is 315 , and 316 , it is possible to use a flexible sheet - like 
preferable . Therefore , the plurality of wirings or vias pro member , for example , a chip on film substrate ( COF ) . 
vided on the substrate 231 include wirings and vias for Further , for example , the wiring substrate may be a flexible 
branching the plurality of signals including the driving flat cable ( FFC ) or flexible printed circuits ( FPC ) . 
signal COM and the discharge control signal Sp to each of 55 In the head unit 20 in the first embodiment , as illustrated 
the plurality of connection units 233 . in FIG . 10 , the substrate unit 210 and the substrate unit 220 

As described above , the driving signal COM and the are positioned in the direction Z ( when viewed from the 
discharge control signal Sp are transferred from the substrate direction Z ) such that at least one side of the substrate 211 
unit 210 ( substrate 211 ) to the substrate unit 230 ( substrate overlaps at least one side of the substrate 221 , and further , 
231 ) . 60 in the direction X intersecting with the direction Z ( when 

Each of the plurality of substrate units 250 includes the viewed from the direction X ) , the ink flow passage included 
substrate 251 , the connection unit 252 , and the connection in the flow passage member 60 , for example , the supply unit 
unit 253. In addition , in the head unit 20 in the first 64 is positioned further on the substrate 231 side than the 
embodiment , two substrate units 250 juxtaposed in the substrate 211 . 
direction X are provided , but the number of the substrate 65 FIG . 10 is a top view of the head unit 20 when viewed 
units 250 is not limited to two , and one or three or more from the Z1 side in the Z direction . In addition , in the head 
substrate units 250 may be juxtaposed . unit 20 illustrated in FIG . 10 , the cover member 65 is 
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omitted , and the inside of the cover member 65 is illustrated . Z and in the direction X. In other words , it is possible to 
In addition , in the head unit 20 illustrated in FIG . 10 , the reduce the size of the head unit 20 . 
input connector 212 provided in the substrate unit 210 is also Furthermore , by defining the distances ( intervals ) of each 
omitted . of the substrate units 210 , 220 , 230 , 240 , and 250 provided 
As illustrated in FIG . 10 , in the head unit 20 in the first 5 in the head unit 20 , superimposition of the disturbance noise 

embodiment , the substrate unit 210 is positioned so as to on the driving module 100 is reduced . 
overlap the substrate unit 220 in the direction Z ( when Specifically , the distance between the substrate 221 and 
viewed from the direction Z ) , and accordingly , between the the substrate 241 in the direction Z is greater than the 
substrate unit 210 and the substrate unit 230 , ideally , it is distance between the driving module 100A and the substrate 
possible to provide the supply unit 64 which communicates 10 241 , and the distance between the substrate 211 and the 
with the ink flow passage of the flow passage member 60 in substrate 221 is greater than the distance between the 
the vicinity of the center in the direction Y ( when viewed substrate 221 and the substrate 241. Furthermore , the dis 
from the direction Y ) of the surface on the Z1 side of the tance between the substrate 231 and the substrate 251 in the 
flow passage member 60 . direction Z is greater than the distance between the driving 
By providing the supply unit 64 in the vicinity of the 15 module 100B and the substrate 251 , and the distance 

center in the direction Y of the surface on the Z1 side of the between the substrate 211 and the substrate 231 is greater 
flow passage member 60 , it is possible to further widen the than the distance between the substrate 231 and the substrate 
ink flow passage on the inside of the flow passage member 251 . 
60 and to further smoothly supply the ink to the driving By positioning the members in this manner , it is possible 
module 100. Accordingly , it is possible to further reduce the 20 to shorten the wiring substrate 313 with respect to the wiring 
deviation of the pressure of the ink supplied to the driving substrate 311 , and to shorten the wiring substrate 315 with 
module 100A disposed on the Y1 side of the head unit 20 respect to the wiring substrate 313. Furthermore , it is 
and the driving module 100B disposed on the Y2 side . possible to shorten the wiring substrate 314 with respect to 

Further , in the head unit 20 , by providing the substrate the wiring substrate 312 , and to shorten the wiring substrate 
unit 210 on the Y1 side of the flow passage member 60 , it 25 316 with respect to the wiring substrate 314 . 
is possible to determine the up - down direction and the In addition , the difference between the distance between 
left - right direction of the head unit 20 with reference to the the substrate 221 and the substrate 241 and the distance 
position of the substrate unit 210. In other words , even in a between the substrate 231 and the substrate 251 is set to be 
case of being used in the print head 2 on which the plurality greater than the difference between the distance between the 
of head units 20 are loaded as illustrated in FIGS . 3 and 4 , 30 substrate 241 and the driving module 100A and the distance 
by considering the input connector 212 ( connection opening between the substrate 251 and the driving module 100B , and 
portion 67 ) of the substrate unit 210 provided in the head the difference between the distance between the substrate 
unit 20 as a reference of the up - down direction and the 211 and the substrate 221 and the distance between the 
left - right direction , it is also possible to prevent the attach substrate 211 and the substrate 231 is set to be greater than 
ment error of the head unit 20 . 35 the difference between the distance between the substrate 

In addition , in the head unit 20 in the first embodiment , 221 and the substrate 241 and the distance between the 
the substrate unit 210 is provided on the surface on the Z1 substrate 231 and the substrate 251 . 
side of the head unit 20 , that is , on the Y1 side , but may also Accordingly , it is possible to reduce the difference in 
be received on the Y2 side , and at this time , the supply unit length between the wiring substrate 313 and the wiring 
64 may be provided on the Y1 side of the substrate unit 210 40 substrate 314 with respect to the difference in length 
on the surface on the Z1 side of the head unit 20 . between the wiring substrate 311 and the wiring substrate 

In addition , in the head unit 20 in the first embodiment , as 312 , and to reduce the difference in length between the 
illustrated in FIG . 11 , in the direction Y ( when viewed from wiring substrate 315 and the wiring substrate 316 with 
the direction Y ) intersecting with the direction Z , the sub respect to the difference in length between the wiring 
strate 221 and the substrate 231 are positioned so as to 45 substrate 313 and the wiring substrate 314 . 
overlap at least a part of the surface 224 and the surface 234 , In the first embodiment , the head unit 20 is provided with 
and further , the substrate 241 and the substrate 251 are four driving modules 100 as described above , and each of 
positioned so as to overlap at least a part of the surface 244 the driving modules 100 has 600 or more nozzles 651 
and the surface 254 . ( piezoelectric elements 610 ) . 

FIG . 11 is a side view of the head unit 20 when viewed 50 Since the piezoelectric element 610 is electrically a 
from the Y2 side in the direction Y. In addition , in the head capacitive load , a large current flows when the piezoelectric 
unit 20 illustrated in FIG . 11 , the cover member 65 is element 610 is driven ( displaced ) . Therefore , an extremely 
omitted , and the inside of the cover member 65 is illustrated . large current is supplied to the multi - nozzle head unit 20 
Further , in FIG . 11 , the substrate units 220 ( substrate 221 ) having 600 or more nozzles 651 together with the plurality 
and 240 ( substrate 241 ) provided on the side surface on the 55 of signals including the driving signal COM and the dis 
Y1 side of the flow passage member 60 are indicated by charge control signal Sp . Furthermore , the current further 
broken lines . increases in a case where driving signal COM drives the 

In this manner , the substrate unit 220 provided on the side piezoelectric element 610 such that the ink is discharged at 
surface on the Y1 side of the flow passage member 60 and 16000 times or more ( a frequency of 16 kHz or more ) in 1 
the substrate unit 230 provided on the side surface on the Y2 60 second in order to realize high - speed printing . 
side are disposed such that at least a part thereof overlaps in In the head unit 20 in the first embodiment , the total 
the direction Y. Furthermore , the substrate unit 240 provided number of the substrates 221 and the substrates 231 is 
on the side surface on the Y1 side of the flow passage greater than the number of the substrates 211 , and the total 
member 60 and the substrate unit 250 provided on the side number of the substrates 241 and the substrates 251 is also 
surface on the Y2 side are disposed such that at least a part 65 greater than the total number of the substrates 221 and the 
thereof overlaps in the direction Y , and accordingly , it is substrates 231. Therefore , the plurality of signals including 
possible to reduce the size of the head unit 20 in the direction the driving signal COM and the discharge control signal Sp 
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which are output from the control unit 7 are input via the on the Y2 side , and to reduce the superimposition of the 
input connector 212 included in the substrate unit 210. The disturbance noise on each of the wiring substrates . 
input signal is branched by the substrate unit 210 and output As described above , by providing the substrate units 210 , 
from the connecting connectors 213 and 214. The signal 220 , 230 , 240 , and 250 , the ink is discharged from the nozzle 
output from the connecting connector 213 is further 5 651 with a high frequency of 16 kHz or more , and even in 
branched by the substrate unit 220 , and then is input to the a case of the head unit 20 in which the plurality of driving 
driving module 100A via the substrate unit 240. Meanwhile , modules 100 in which 600 or more nozzles 651 are provided 
the signal output from the connecting connector 214 is with a high density of 300 or more per one inch are provided , 
further branched by the substrate unit 230 and then input to it is possible to reduce the influence of the disturbance noise 
the driving module 100B via the substrate unit 250 . 10 or the like on each of the wiring substrates , and accordingly , 

The current that flows through the head unit 20 in this it is possible to improve the discharge accuracy . 
manner is branched by the substrate units 210 , 220 , and 230 . 6. Operation and Effect In other words , the current that flows to each of the wiring 
substrates 311 and 312 is smaller than the current input to the As described above , in the head unit 20 according to the head unit 20 , and the current that flows in each of the wiring first embodiment , by providing the flow passage member 60 
substrates 313 , 314 , 315 , and 316 is smaller than the current between the substrate 221 connected to the driving module 
that flows in each of the wiring substrates 311 and 312 . 100A and the substrate 231 connected to the driving module 
Therefore , since heat generation caused by the currents of 100B , it is possible to provide an ink flow passage included 
the wiring substrates 313 , 314 , 315 , and 316 is reduced , it is 20 in the flow passage member 60 for supplying the ink to the 
possible to set the wiring diameters of each of the wiring driving module 100A and the driving module 100B on the 
substrates 313 , 314 , 315 , and 316 to be smaller than the intermediate point between the driving module 100A and the 
wiring diameters of the wiring substrates 311 and 312 . driving module 100B . Accordingly , it is possible to 
Meanwhile , as the flowing current decreases , the contri smoothly supply the ink from the supply unit 64 to the 

bution by the impedance of the wiring increases , and there 25 driving modules 100A and 100B . 
is a possibility that it is likely to be influenced by the Furthermore , when the substrate 211 is viewed from the 
disturbance noise or the like . Therefore , the lengths of the direction X intersecting with the direction Z , as the substrate 
wiring substrates 313 and 315 are shortened with respect to 211 and the substrate 221 are provided to overlap each other 
the length of the wiring substrate 311 , and the lengths of the when viewed from the substrate 221 side , ideally from the 
wiring substrates 314 and 316 are shortened with respect to 30 direction Z , it is possible to ensure a wide ink flow passage 
the length of the wiring substrate 312 . for supplying the ink to the driving modules 100A and 100B 

In addition , in the first embodiment , in the driving module without interference by the substrate 211 , and to more 
100 , the nozzles 651 are juxtaposed with a density of 300 or smoothly supply the ink the driving modules 100A and 
more per one inch . Therefore , it is preferable that the wiring 100B . 
patterns of the wiring substrates 315 and 316 connected to 35 In this manner , in the head unit 20 of the first embodiment , 
the driving module 100 be also provided with a high density . it is possible to smoothly supply the ink from the supply unit 
However , in order to provide the wiring patterns of the 64 to the driving modules 100A and 100B , and to ensure a 

wiring substrates 315 and 316 with a high density , it is wide ink flow passage . Therefore , even in a case where the 
necessary to make the wiring pattern of the wiring narrow . plurality of driving modules 100 including 600 or more 
However , in a case where the wiring pattern is narrowed , the 40 nozzles 651 with a density of 300 or more per one inch are 
impedance of the wiring increases , and it is likely to be provided , it is possible to reduce variations in the ink 
influenced by the disturbance noise or the like . Here , in the pressure , and as a result , it is possible to improve discharge 
head unit 20 , in order to reduce the influence of the distur accuracy of the ink . 
bance noise on the wiring substrates 315 and 316 , the length In addition , in the head unit 20 according to the first 
of the wiring substrate 315 is shortened with respect to the 45 embodiment , the substrate 211 is connected to the substrate 
length of the wiring substrate 313 , and the length of the 221 which is electrically connected to the driving module 
wiring substrate 316 is shortened with respect to the length 100A via the wiring substrate 311 , and is also further 
of the wiring substrate 314. Accordingly , it is possible to electrically connected to the substrate 231 electrically con 
reduce superimposition of the disturbance noise on each of nected to the driving module 100B via the wiring substrate 
the wiring substrates . 50 312. In other words , the substrate 211 branches the plurality 

As the current that flows through each of the wiring of signals including the input driving signal COM and the 
substrates decreases , while it is possible to make the wiring discharge control signal Sp , and transfers the signals to each 
width ( wire diameter ) narrow , the impedance of the wiring of the driving modules 100A and 100B . 
increases when the wiring pattern becomes narrow . In order Accordingly , it is possible to reduce the currents that flow 
to reduce the influence of the impedance , in the head unit 20 , 55 through each of the wiring substrate 311 and the wiring 
the difference in length between the wiring substrates 315 substrate 312. Accordingly , in the head unit 20 in the first 
and 316 in which a narrower wiring pattern is used is set to embodiment , the substrate 211 branches and transfers the 
be smaller than the difference in length between the wiring plurality of signals including the driving signal COM and 
substrates 313 and 314 , and further , the difference in length the discharge control signal Sp , and accordingly , even in a 
between the wiring substrates 313 and 314 is set to be 60 case where the plurality of driving modules 100 including 
smaller than the difference in length between the wiring 600 or more nozzles are provided , it is possible to supply 
substrates 311 and 312. Accordingly , it is possible to reduce sufficient electric power for driving ( displacing ) all of the 
the variations in signals generated in the plurality of signals plurality of piezoelectric elements 610 via the wiring sub 
including the driving signal COM and the discharge control strate 311 and the wiring substrate 312 . 
signal Sp transferred on the Y1 side of the flow passage 65 Furthermore , by shortening the wiring substrate 313 with 
member 60 , and the plurality of signals including the driving respect to the wiring substrate 311 , by further shortening the 
signal COM and the discharge control signal Sp transferred wiring substrate 315 to be shorter than the wiring substrate 
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313 , by shortening the wiring substrate 314 with respect to such that the surface 244 is the Y1 side and the surface 245 
the wiring substrate 312 , and by further shortening the is the Y2 side , on the side surface on the Y1 side of the flow 
wiring substrate 316 to be shorter than the wiring substrate passage member 60 , that is , on the Z2 side of the substrate 
314 , it is possible to reduce the contribution of the influence unit 220 . 
of the disturbance noise on the driving module , and to 5 The substrate 241 is provided with the connection unit 
improve the discharge accuracy . 242 and the connection unit 243. In the second embodiment , 

the connection units 242 and 243 are provided on the surface 
Second Embodiment 245 of the substrate 241. In addition , similar to the first 

embodiment , the connection unit 242 is electrically con 
Hereinafter , the head unit 20 of a second embodiment will 10 nected to the wiring substrate 313 , and the connection unit 

be described . The head unit 20 of the second embodiment 243 is electrically connected to the wiring substrate 315 . 
will mainly describes the contents different from those of the Similar to the first embodiment , the substrate unit 230 
first embodiment , and the description of contents that over includes the substrate 231 , the connection unit 232 , and the 
lap those of the first embodiment will be omitted . In addi connection unit 233 , and is provided along the direction Z 
tion , in the head unit 20 of the second embodiment , the 15 such that the surface 234 is the Y2 side and the surface 235 
description will be made while the same reference numerals is the Y1 side , on the side surface on the Y2 side of the flow 
will be given to the same configuration elements as those of passage member 60 . 
the first embodiment . The substrate 231 is provided with the connection unit 

FIG . 12 is a perspective view of the head unit 20 in the 232 and the connection unit 233. In the second embodiment , 
second embodiment . In addition , FIG . 13 is a sectional view 20 the connection units 232 and 233 are provided on the surface 
taken along the line XIII - XIII of FIG . 7 in the second 235 of the substrate 231. In addition , similar to the first 
embodiment . embodiment , the connection unit 232 is electrically con 

The head unit 20 of the second embodiment is different nected to the wiring substrate 312 , and the connection unit 
from that of the first embodiment in that the wiring sub 233 is electrically connected to the wiring substrate 314 . 
strates 311 , 312 , 313 , 314 , and 315 which connect the 25 Similar to the first embodiment , the substrate unit 250 
substrate units 220 , 230 , 240 , and 250 to each other are includes the substrate 251 , the connection unit 252 , and the 
provided between each of the substrate units 220 , 230 , 240 , connection unit 253 , and is provided along the direction Z 
and 250 and the passage member 60 . such that the surface 254 is the Y2 side and the surface 255 

Specifically , a part of the wiring substrate 311 is posi is the Y1 side , on the side surface on the Y2 side of the flow 
tioned between the substrate 221 and the ink flow passage 30 passage member 60 , that is , on the Z2 side of the substrate 
included in the flow passage member 60 , a part of the wiring unit 230 . 
substrate 312 is positioned between the substrate 231 and the The substrate 251 is provided with the connection unit 
ink flow passage included in the flow passage member 60 , 252 and the connection unit 253. In the second embodiment , 
a part of the wiring substrate 313 is positioned between the the connection units 252 and 253 are provided on the surface 
substrate 241 and the ink flow passage included in the flow 35 255 of the substrate 251. In addition , similar to the first 
passage member 60 , and a part of the wiring substrate 314 embodiment , the connection unit 252 is electrically con 
is positioned between the substrate 251 and the ink flow nected to the wiring substrate 314 , and the connection unit 
passage included in the flow passage member 60 . 253 is electrically connected to the wiring substrate 316 . 

In other words , the distance between the substrate 221 and As described above , in the head unit 20 in the second 
the cover member 65 ( one example of " outer wall portion ” ) 40 embodiment , in addition to the effects described in the first 
is smaller than the distance between the wiring substrate 311 embodiment , the wiring substrates 311 , 312 , 313 , 314 , and 
and the cover member 65 , the distance between the substrate 315 which connect the substrate units 220 , 230 , 240 , and 250 
231 and the cover member 65 is smaller than the distance to each other are provided between each of the substrate 
between the wiring substrate 312 and the cover member 65 , units 220 , 230 , 240 , and 250 and the flow passage member 
the distance between the substrate 241 and the cover mem- 45 60 , and accordingly , it is possible to reduce adherence of the 
ber 65 is smaller than the distance between the wiring ink to each of the connection units 222 , 223 , 232 , 233 , 242 , 
substrate 313 and the cover member 65 , and the distance 243 , 252 , and 253 , and to reduce the possibility of occur 
between the substrate 251 and the cover member 65 is rence of electrolytic corrosion in each of the connection 
smaller than the distance between the wiring substrate 314 units 222 , 223 , 232 , 233 , 242 , 243 , 252 , and 253 . 
and the cover member 65 . Furthermore , in the head unit 20 in the second embodi 

Specifically , as illustrated in FIGS . 12 and 13 , similar to ment , when viewed from the Y direction , each of the 
the first embodiment , the substrate unit 220 includes the substrate units 220 , 230 , 240 , and 250 is disposed to be 
substrate 221 , the connection unit 222 , and the connection closer to the cover member 65 than the wiring substrates 
unit 223 , and is provided along the direction Z such that the 311 , 312 , 313 , 314 , and 315. Therefore , it is possible to 
surface 224 is the Y1 side and the surface 225 is the Y2 side , 55 protect each of the wiring substrates 311 , 312 , 313 , 314 , and 
on the side surface on the Y1 side of the flow passage 315 which are relatively likely to be influenced by the 
member 60 . disturbance noise from the disturbance noise by the substrate 

The substrate 221 is provided with the connection unit units 220 , 230 , 240 , and 250 , and for example , the interfer 
222 and the connection unit 223. In the second embodiment , ence of the noise with the driving signal COM and the 
the connection units 222 and 223 are provided on the surface 60 discharge control signal Sp which are transferred by the 
225 of the substrate 221. In addition , similar to the first wiring substrates 311 , 312 , 313 , 314 , and 315 is reduced . 
embodiment , the connection unit 222 is electrically con Above , the first and second embodiments have been 
nected to the wiring substrate 311 , and the connection unit described above , but the invention is not limited to the 
223 is electrically connected to the wiring substrate 313 . embodiments , and can be implemented in various aspects 

Similar to the first embodiment , the substrate unit 240 65 without departing from the gist thereof . For example , the 
includes the substrate 241 , the connection unit 242 , and the above - described embodiments can also be appropriately 
connection unit 243 , and is provided along the direction Z combined with each other . 

50 
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The invention includes substantially the same configura 4. The head unit according to claim 1 , 
tion as the configuration described in the embodiment ( for wherein a part of the first flexible wiring substrate is 
example , a configuration having the same function , method , positioned between the second substrate and the liquid 
and result , or a configuration having the same object and 
effect ) . Further , the invention includes a configuration in 5 5. The head unit according to claim 1 , 
which non - essential parts of the configuration described in wherein a part of the second flexible wiring substrate is the embodiments are replaced . In addition , the invention positioned between the third substrate and the liquid includes a configuration that can achieve the same operation 
and effect as those of the configuration described in the 6. The head unit according to claim 1 , further comprising : embodiment , or a configuration that can achieve the same 10 a fifth terminal provided in the second substrate ; object . Further , the invention includes a configuration in 
which a known technology is added to the configuration a fourth substrate provided with a sixth terminal ; and 
described in the embodiment . a third flexible wiring substrate that connects the fifth 

What is claimed is : terminal and the sixth terminal to each other . 
1. A head unit comprising : 7. The head unit according to claim 6 , 
a first substrate provided with a first terminal and a second wherein a part of the third flexible wiring substrate is 

terminal ; positioned between the fourth substrate and the liquid 
a second substrate provided with a third terminal ; 
a first flexible wiring substrate that connects the first 8. The head unit according to claim 6 , 

terminal and the third terminal to each other ; wherein , in the direction in which the liquid is discharged 
a first driving module that includes a plurality of first from the first nozzle or the second nozzle , a distance 

piezoelectric elements , a plurality of first cavities between the first substrate and the second substrate is 
which are associated with the plurality of first piezo greater than a distance between the second substrate 
electric elements and of which an internal volume and the fourth substrate , and the distance between the 
changes due to displacement of the associated first 25 second substrate and the fourth substrate is greater than 
piezoelectric elements , and a plurality of first nozzles a distance between the first driving module and the 
which are associated with the plurality of first cavities , fourth substrate . which discharge a liquid corresponding to the change in 9. The head unit according to claim 6 , further comprising : 
the internal volume of the associated first cavities , and a seventh terminal provided in the third substrate ; of which the provided number is 600 or more with a 30 a fifth substrate provided with an eighth terminal ; and density of 300 or more per one inch , and is electrically a fourth flexible wiring substrate that connects the seventh connected to the second substrate ; terminal and the eighth terminal to each other . a third substrate provided with a fourth terminal ; 

a second flexible wiring substrate that connects the second 10. The head unit according to claim 9 , 
terminal and the fourth terminal to each other ; wherein a part of the fourth flexible wiring substrate is 

a second driving module that includes a plurality of positioned between the fifth substrate and the liquid 
second piezoelectric elements , a plurality of second 
cavities which are associated with the plurality of 11. The head unit according to claim 9 , 
second piezoelectric elements and of which an internal wherein a difference between a distance between the 
volume changes due to displacement of the associated 40 second substrate and the fourth substrate and a distance 
second piezoelectric elements , and a plurality of second between the third substrate and the fifth substrate is 
nozzles which are associated with the plurality of greater than a difference between a distance between 
second cavities , which discharge a liquid correspond the fourth substrate and the first driving module and a 
ing to the change in the internal volume of the associ distance between the fifth substrate and the second 
ated second cavities , and of which the provided number 45 driving module , and 
is 600 or more with a density of 300 or more per one wherein a difference between a distance between the first 
inch , and is electrically connected to the third substrate ; substrate and the second substrate and a distance 
and between the first substrate and the third substrate is 

a liquid flow passage which is positioned between the greater than a difference between the distance between 
second substrate and the third substrate , and supplies a 50 the second substrate and the fourth substrate and the 
liquid to the first driving module and the second driving distance between the third substrate and the fifth sub 
module , strate . 

wherein the first substrate is positioned on the second 12. The head unit according to claim 9 , 
substrate side in a direction intersecting with a direction wherein the first substrate has a ninth terminal and trans 
in which a liquid is discharged from the first nozzle or 55 fers a driving signal for displacing at least one of the 
the second nozzle . first piezoelectric element and the second piezoelectric 

2. The head unit according to claim 1 , element and a control signal for controlling the driving 
wherein at least one side of the first substrate is positioned signal , from the ninth terminal to the first terminal and 

so as to overlap at least one side of the second substrate the second terminal . 
in the direction in which the liquid is discharged from 60 13. The head unit according to claim 12 , 
the first nozzle or the second nozzle . wherein the driving signal and the control signal are 

3. The head unit according to claim 1 , transferred to the second substrate and the third sub 
wherein the liquid flow passage is positioned further on strate . 

the third substrate side than the first substrate in the 14. The head unit according to claim 12 , 
direction intersecting with the direction in which the 65 wherein the driving signal and the control signal are 
liquid is discharged from the first nozzle or the second transferred to the fourth substrate and the fifth sub 
nozzle . strate . 

35 

flow passage . 



5 

US 10,538,089 B2 
29 30 

15. The head unit according to claim 9 , wherein a distance between the third substrate and the 
wherein one or a plurality of each of the second substrate , outer wall portion is smaller than a distance between 

the third substrate , the fourth substrate , and the fifth the second flexible wiring substrate and the outer wall 
substrate are provided , portion . 

wherein the total number of the second substrates and the 18. The head unit according to claim 16 , third substrates is greater than the number of the first 
substrates , and wherein the outer wall portion surrounds the fourth sub 

wherein the total number of the fourth substrates and the strate and the third flexible wiring substrate , and 
fifth substrates is greater than the total number of the wherein a distance between the fourth substrate and the 
second substrates and the third substrates . outer wall portion is smaller than a distance between 

16. The head unit according to according to claim 9 , the third flexible wiring substrate and the outer wall 
further comprising : portion . 

an outer wall portion that surrounds the second substrate 19. The head unit according to claim 16 , 
and the first flexible wiring substrate , wherein the outer wall portion surrounds the fifth sub wherein a distance between the second substrate and the strate and the fourth flexible wiring substrate , and outer wall portion is smaller than a distance between wherein a distance between the fifth substrate and the the first flexible wiring substrate and the outer wall 
portion . outer wall portion is smaller than a distance between 

17. The head unit according to claim 16 , the fourth flexible wiring substrate and the outer wall 
wherein the outer wall portion surrounds the third sub portion . 

strate and the second flexible wiring substrate , and 
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